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m THE CL/JMS 

1. (Currently Amended) A method of manufacturing zirconia-alumina body , 
comprising: 

mixirg zirconia, yttria, and aluraina with at least one solvent to form a mixture, wherein 
the zirconia lias about 100 pom silica or less: 

drying said mixture to form a dried mixture; 

disposing said dried mixture adjacent to an unfired alumina body; and 

co-firing said dried mixture and said unfiled alumina body to form a zirconiaj-alurnina 

body, whereia said zirconia-alumina body comprises about 1 weight% to about 45 v*sight% 

monoclinic phase zirconia, based upon the total weight of the zirconia. 

2. (R-eviously Amended) The method of manufacturing zirconia-alumina tody of Claim 
1, further comprising mixing at least one dispersant into the mixture, and wherein thfe zirconia- 
alumina body comprises about 15 weig;tit% to about 30 weight% monoclinic phase sarcoma with 
tie balance cubic and tetragonal phases, based upon the total weight of the zirconia 

3. (Original) The method of mmufacturing zirconia-alumina body of Claim: 2 ? wherein 
said dispersal it is selected from the group consisting of phosphate ester, Menhaden fifth oil, 
sulfbsuccinate* castor oil, and mixtures comprising at least one of the foregoing. 

4. (Original) The method of m;uuifacturing zirconia-alumina body of Claim 1 , further 
comprising adding at least one binder and at least one plasticizer to said mixture. 

5. (Original) The method of raimufacturing zirconia-alumina body of Claim 4, further 
comprises de- airing said mixture* 

6. (Previously Amended) The method of manufacturing zirconia-alumina body of Claim 
1, wherein tho zirconia-alumina body comprises about IS weight% to about 25 weigt-it% 
monoclinic pliase zirconia with the balance cubic and tetragonal phases, based upon^he total 
weight of the zirconia. 
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7. (Original) The method of manufacturing zirconia-alumina body of Claintf4, wherein 
said at least one binder is selected from the group consisting of polyvinyl butyral, pc^.y methyl 
methacrylate. poly vinyl formal, and m-xtures comprising of at least one of the foregoing. 

8. (Original) The method of m;-umfacturing zirconia-dumhxa body Claim 4= wherein 
said at least one plasticizer is selected from the group consisting of butyl benzyl phtlralate, 
glycols, phtbdates, and mixtures comprising at least one of the foregoing. 

9. (Pt eviously Amended) The method of manufacturing zirconia-alumina bc-dy of Claim 

-^ 

1, wherein said mixture and said alumina body have a sintering mismatch of less thafi about 5%. 

10. (Original) The method of manufacturing zirconia-alumina body of Clano : 1, wherein 
said co-firing is performed at a temperature about 1,375°C to about 1,550°C 

11. (Original) ThemethcKiofnianufacturingzirconia-duminabodyof Clair?* 10, 
wherein said i;o-firing is performed at a temperature of about l J1 500 o C to about 1,53C^C. 

12. (Original) The method of manufacturing zirconia-alumina body of Claim 1, wherein 
said at least one solvent is selected from the group consisting of xylene, ethanol, andi^nixtures 
comprising at least one of the foregoing, 

13. (Original) The method of manufacturing zirconia-alumina body of Clate> 1, wherein 
the zirconia-a lumina body comprises up to about 95 mole% zirconia, up to about 10 saole% 
yttrium oxide, and up to about 10 mole% alumina, based upon the total weight of the -zirconia- 
alumina body 

14. (Original) The method of manufacturing zirconia-alumina body of Clainr 13, 
wherein the zirconia-alumina body comprises about 85 to about 93 mole% zirconia, about 3 to 
about 7 mqle% yttrium oxide, and about 3 to about 7 mole% alumina, based upon th<:4otal 
weight of the zirconia-alumina body. 

3 

Received from < 8602860137 > at 7/24/03 2:28:41 PM [Eastern Daylight Time] 



07/24/2003 14:51 FAX 8602860137 



CANTOR COLBURN , LLP 



0008/017 



15. Original) The method of manufacturing zirconia-alumina body of Clafei 1, further 
comprising Dietallizing the unfired zirconia body to form an electrode on a first siderand a second 
side of said zirconia body. 

16. (Currently Amended) A method of manufacturing a sensor, comprising^ 

mixing zirconia, yttria, and alumina with at least one solvent to form a mixfta e, wherein 
said zirconia has about 1 00 ppm silica or less : 

drying said mixture to form an unfired zirconia body; 
disposing an electrode on each side of said unfired zirconia body; 
connecting each electrode to an electrical lead; 

dispoiring said unfired zirconia body adjacent to an unfired alumina body to fimn an 
unfired zircojiia-alumina body, wherein one of said electrodes is disposed between &id zirconia 
body and said alumina body; and 

co-fin ng said unfired zirconia-alumina body to form a co-fired zirconia-alumina body 
comprising about 1 weight% to about 45 weight% monoclmic phase zirconia, basedupon the 
total weight c f the zirconia. 

17. (Original) A method of manufacturing a sensor as in Claim 16, further crimprising 
disposing a protective layer adjacent to said unfired zirconia body on a side oppositetsaid unfired 
alumina body. 

18. (Original) A method of manufacturing a sensor as in Claim 16, further comprising 
disposing support layers adjacent to said unfired alumina body, with a heater disposed within 
said support layers. 

19. (Original) A method of manufacturing a sensor as in Claim 1 8, further comprising 
disposing a ground plane in said support layers, between said heater and said alumina body. 
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20. (Currently Amended) The method of manufacturing ziroonia alumina bo dy- a sensor 
as in efClain 16, wherein the zirconia-aluminabody comprises about 15 weight% to about 30 
weight% moiioclinic phase zirconia with the balance cubic and tetragonal phases, based upon the 
total weight of the zirconia. 



21. (Currently Amended) The method of manufacturing a sensor as in a seeiiui alumina 
body of Claira 16, wherein the zirconia-alumma body comprises about 18 weight% to about 25 
weight% mo] loclinic phase zirconia with the balance cubic and tetragonal phases, b£Ked upon the 
total weight of the zirconia. 

22. ((Currently Amended) The method of manufacturing a sensor as in j aree &ia - alumina 
befo-of Clairi 16 S fbrther comprising adding at least one binder and at least one platficizer to 
said mixture. 

23. (Currently Amended) The method of manufacturing a sensor as in s rese ffia alumina 
body of Claim 22, further comprises de -airing said mixture. 

24. ((Currently Amended) The method of maqufactuxinp a sensor as in g irGQE ia alumina 
body - o^ Claim 22, further comprising at least one dispersant selected from the group^sonsisting 
of phosphate ester, Menhaden fish oil, sulfosuccinate, castor oil, and mixtures composing at least 
one of the forsgoing. 



25. (Currently Amended) The method of manufacturing a sensor as in zircoria - alumina 
body of Claim 22, wherein said at least one binder is selected from the group consisting of 
polyvinyl butyral, poly methyl methacrylate, poly vinyl formal, and mixtures comprising of at 
least one of the foregoing. 

26. (Cuixently Amended) The method of manufacturing a_sensor as in z ke& tia alumina 
bedy^Claim 22, wherein said at least one plasticizer is selected from the group consisting of butyl 
benzyl phthalite, glycols, phthalates, and mixtures comprising at least one of the foregoing. 
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27. ('Currently Amended) The method of manufacturing a sensor as in a * 
bedy^£Claim 16, wherein said mixturu and said alumina body have a sintering mismatch of less 
than about 5%. 

28. (<ZXirrently Amended) The method of manufacturing a sensor as in g tfee frlia alumina 
body of C laim 16, wherein said co-firir.g is performed at a temperature about 1,375*0 to about 
1,550°C. 

29. (Currently Amended) The method of manufacturing a sensor as in a feeefrtk 
bedj^ef Claim 28, wherein said co-firing is performed at a temperature of about l,5aO°C to 
about l,530°a 

30. (Currently Amended) The method of manufacturing a sensor as in a igeeyg 
body - of Claim 16 } wherein said at least one solvent is selected from the group consisting of 
xylene, ethanol, and mixtures comprising at least one of the foregoing. 

31. ((Currently Amended) The method of manufacturing a sensor as in g k^ed 
bedy - of -Clairi 16, wherein the zirconia-alumina body comprises up to about 95 mote% zirconia, 
up to about 10 mole% yttrium oxide, ar.d up to about 10 mole% alumina, based upoifthe total 
weight of the zirconia- alumina body 

32. (Currently Amended) The method of manufacturing a sensor as in z iroor.ia alumina 
body of Claim 31, wherein the zirconia-alumina body comprises about 85 mole% totfibout 93 
mole% zircoma, about 3 mole% to about 7 mole% yttrium oxide, and about 3 mole%to about 7 
mole% alumina, based upon the total wsight of the zdrconia-alimiinabody. 

33-35. (Cancelled) 

36. (CXirrently Amended) The method of manufacturing zireonia-alumina bc dv of Claim 
1, wherein said zirconia has a total impurity amount of less than about 1,000 parts pes million. 
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37. (<^urrently Amended) The method of manufacturing a sensor as in Clairti 16. 
wherein said zirconia has a total impurity amount of less than about 1,000 parts per ftrillion. 

38* (New) Amcthodofmanxifw^uringzirconia-alun^ 

mixing yttria stabilized zirconia, with monoclinic phase zirconia, yttria, and alumina with 
at least one solvent to form a mixture; 

drying said mixture to fonn a dried mixture; 

disposing said dried mixture adjacent to an unfixed alumina body; and 

co-firi ng said dried mixture and said unfired alumina body to form a zircoma^umina 

body 3 wherein said zirconia-alumina body comprises about 1 weight% to about 45 wdght% 

monoclinic p]iase zirconia, based upon ±e total weight of the zirconia. 

39. (New) The method of manufacturing zirconia-alumina body of Claim 353 .wherein 
the zirconia-alumina body comprises about 15 weight% to about 30 weight% monodhuc phase 
zirconia with the balance cubic and tetragonal phases, based upon the total weight of the 
zirconia. 

40. (New) The method of manufacturing zirconia-alumina body of Claim 3!>; wherein 
the zirconia-alumina body comprises about 18 weight% to about 25 weight% monoclone phase 
zirconia with the balance cubic and tetragonal phases, based upon the total weight of die 
zirconia. 

4L (New) The method of manufacturing zirconia-aluminabodyof Claim 3^ wherein 
the zirconia-alumina body comprises about 85 to about 93 mole% zirconia, about 3 te about 7 
mole% yttrium oxide, and about 3 to about 7 mole% alumina, based upon the total w*iight of the 
zirconia-alum ina body. 
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42. (New) A method of manuf actiiring zircom 

mixing yttria stabilized zirconia, yttria, and alumina with at least one solvent© form a 
mixture; 

drying said mixture to form a dried mixture; 

disposing said dried mixture adjacent to an unfired alumina body; and 

co-fin ng said dried mixture and said unfired alumina body to form a zirconia-alumina 

body. 

43- (New) The method of manufacturing zircon^ 
zirconia has about 1,000 ppm or lower total impurities. 

44. (New) The method of manufacturing zirconia-alumina body of Claim 43; wherein 
the impurities are selected ftom the group consisting of silica, sodium, calcium, mag^sium, 
iron, titanium, and chlorine. 

45. (T Jew) The method of manufacturing ziicoixia-aluxxiina body of Claim 44- wherein 
the zirconia has about 100 ppm or less of each of silica, sodium, calcium, magnesium, iron, 
titanium, and chlorine. 

46. (New) The method of manufacturing zirconia-alumina body of Qaim 1^ wherein the 
zirconia mixed with the yttria and alumina is monoclinic phase zirconia. 

47. (New) The method of manufacturing a zirconia-alumina body of Claim $6> wherein 
the zirconia h is about 1 ,000 ppm or lower total impurities. 

48. (New) The method of manufacturing a sensor as in Claim 16, wherein tfi& zirconia 
comprises about 1,000 ppm or lower total impurities, and wherein at least one of the electrodes 
has a resistivi'y of about 10 ohm-cm or lower at 800°C in air. 
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49* (New) The method of manufacturing a sensor as in Claim 48, wherein fte impurities 
are selected from the group consisting of silica, sodium, calcium, magnesium, iron, Itanium, and 
chlorine. 

50. (New) The method of manufacturing a sensor as in Claim 49, wherein fee zirconia 
comprises about 100 ppm or less of each of silica, sodium, calcium, magnesium, irosr, titanium, 
and chlorine. 

51. (New) A method of manufacturing a sensor, comprising: 

mixing yttria stabilized zirconia. monoclinic phase zirconia* and alumina wife at least one 
solvent to form a mixture; 

drying said mixture to form an imfired zirconia body; 

dispos ing an electrode on each side of said unfired zirconia body; 

connecting each electrode to an electrical lead; 

HlSTW.vnCJ cairl linfiiwl TIIYVMIIA hrwlv ftHl»r-**nf fn an iinflrwl alumina KrxHir 4nrm in 



